This article identifies the web technologies adoption pattern of agri-food industries considering a set of characteristics which include location, economic performance and previous history of adopting innovations. Our main results highlight that, together with certain firm characteristics, rural locations act as an accelerator for the adoption of web technology, compared to the slower adoption rate in urban areas.
Introduction
The development of Information and Communication Technologies (ICTs) has greatly reduced the cost of processing and transmitting information, thus reducing the importance of distance and business location. The rational expectations theory points out that businesses will decide to adopt ICTs when they expect positive returns from adopting them (Au and Kauffman, 2003) . As long as the distance from densely populated areas is one of the disadvantages of rural locations, firms in these areas can be expected to receive higher returns from adopting ICTs, i.e. they can act as a potential boost for firms in rural areas. However, from the point of view of the territorial innovation models, adopting such innovations could be faster in urban environments, since rural areas may lack the appropriate infrastructure and skilled personnel (Moulaert and Sekia, 2003) .
The agri-food industry is traditionally located in rural areas and is therefore an interesting case study as regards ICT adoption. The usual view on its innovative pattern indicates that it has low innovative intensity compared to other sectors (Capitanio et al., 2009 ). However, recent evidence indicates that its innovation intensity may be greater than traditionally considered (Garcia et al., 2012) .
Internet has had uneven acceptance among agri-food companies across locations. Figure 1 shows the year in which rural and urban firms in our sample adopted a corporate website. It can be seen that since 2000 Internet has been adopted by a substantially higher fraction of firms in rural areas than in urban locations. This suggests that location matters when incorporating ICTs. In this vein, this paper explores the relationship between location and ICT adoption by the Spanish agri-food industry. 
Theretical Framework
There are two broad categories of variables that influence ICT adoption. The first includes variables related to the characteristics of the firm and the second includes the characteristics of the firm"s environment.
The first firm characteristic is size. The effect of size on innovation is ambiguous. On the one hand, the availability of resources (R&D, financial resources and organizational character) is associated with larger firms (Mowery et al., 1996) . This factor confirms the greater ability of large companies to innovate. On the other hand, some authors (Liao et al., 2003) have found greater agility and flexibility of smaller companies in adopting innovations because of their less complex bureaucratic structure. The existence of a positive relationship between innovation and export behavior has also been pointed out. As a result of the higher levels of efficiency required for competing in international markets, exporting firms tend to be more innovation-intensive than non-exporters (Bernard et al., 2005) . As international markets are subject to greater competitive pressure, innovation is a key variable for exports. Both phenomena are often presented in the form of a circular relationship (Kafouros et al 2008) .
The level of training and competence of the workforce are determinants for the adoption and use of innovations. As Giunta and Trivieri (2007) point out, the "better" the human capital, the higher the adoption of ICTs.
Among the environmental factors, location may bolster or undermine the innovation process. This question is especially relevant in the agri-food industry because it is often closely linked to the territory. In a recent study, Fearne et al. (2013) found that rural businesses were just as innovative as their urban counterparts.
Concerning the relationship between location and ICT adoption, early studies proposed the existence of a vicious circle: the lack of communication infrastructure in rural environments reduces the demand for communication services, which further constrains future investments in infrastructure (Premkumar and Roberts, 1999) . As the gap in infrastructures in rural areas has been filled in the developed countries, the widespread availability of ICTs has reduced the influence of location, making geographic distance less relevant. Forman et al. (2005) suggest that adopting ICT is a way to overcome the relative isolation experienced by firms located in rural areas.
They also found evidence that Internet is more widely used in rural than in urban areas. Galliano and Roux (2008) did not find such strong evidence in French industrial firms. Indeed, according to their results, the determinants of adoption are generally similar in both urban and rural firms.
Some authors also find a relationship between the degree of competition and the level of innovation, with contradictory empirical evidence (Tingvall and Poldahl, 2006) . This is in line with the work of Aghion et al. (2005) , who modeled an inverted-U relationship between innovation and competition.
Methodology and data
The sample for this study consisted of 740 companies in the agri-food industry (NACE Rev. 2 Codes 10 and 11) located in the Regions of Valencia and Navarra in Spain. The sample was randomly retrieved from the SABI database.
1 The economic variables collected from SABI included the following information from the 2011 records:
1 SABI: Sistema de Análisis de Balances Ibéricos. It is published by Bureau van Djick.
-SIZE: Continuous variable which was measured by the logarithm of the number of the firm"s employees.
-Average remuneration (WAGE): Continuous variable measured as average wage per employee, considered as an approximation to employees" skills.
- -CONCENTRATION: the level of competition within a given sector may be measured through its concentration level. We adapted the computations of the Herfindahl Index by Toribio et al. (2012) for sub-sectors of the Spanish agri-food industry. The firms in our sample are classified in three levels of concentration.
With these variables, the following probit model enabled us to study the influence of each one on the adoption of ICT innovations:
where ICT adoption is measured by the WEBSITE variable. Firm characteristics include its size, average remuneration and export orientation, while the environment factor includes location and the level of competition in the subsector. Table 1 shows the sample"s main descriptive statistics. It is dominated by non-exporting firms located in urban areas, and only 40% of the firms have an operating website.
[Insert Table 1 Here] 4.Results Table 2 shows the proposed model"s estimation results. The main variables affecting the adoption of ICT innovations are firm size and its export orientation, both in the expected direction. That is, larger companies are more likely to adopt ICTs, as well as those oriented towards international markets.
The environmental variables have a lower impact than those related to intrinsic firm characteristics. Only location affects the Internet adoption decision of firms in the agri-food sector. The coefficients in Table 2 indicate that, for the average firm, the probability of a rural firm adopting Internet is 9.1 percentage points higher than a similar firm in an urban area, which confirms the trend shown in Figure 1 .
5.Conclusions
The adoption of ICT technologies is a key innovation for firms, both in their internal organizational operations and in their relationship with external actors. This paper describes the empirical analysis of the determinants of Internet adoption by firms in the Spanish agri-food sector. Our results show that the firm"s characteristics are the main determinants of whether or not it adopts ICT innovations, the main influences being business size and export orientation.
As regards the influence of firm location, our analysis found that businesses in rural areas are more likely to adopt ICT innovations. These findings suggest that the benefits of adopting ICT exceed the costs related to the scarcity of infrastructure and skilled personnel and highlight the role of rural locations as accelerators of the adoption of ICT technologies. 
